Tolnaftate [2-napthyl-N-methyl-N-(m-tolyl)thionocarbamate], an antifungal drug, is widely used to control superficial fungal infections in humans and other animals. In this study the effect of tolnaftate on aflatoxin biosynthesis by Aspergillus parasiticus NRRL 3240 was investigated. Tolnaftate changed the morphology ofA. parasiticus to yeastlike forms and inhibited aflatoxin formation. The formation of aflatoxin G was blocked considerably, indicating a metabolic block in the conversion of aflatoxin B to aflatoxin G. (7, 19) . Hence, it was thought worthwhile to investigate the effect of tolnaftate on growth and aflatoxin formation in Aspergillusparasiticus with a view to its possible successful use in the control of aflatoxin production. The present report de-scribes the effect of tolnaftate on aflatoxin formation in a chemically defined medium and incorporation of labeled acetate into aflatoxin in a resuspension system.
,acetate into aflatoxin was significantly inhibited at a concentration of 1 mM tolnaftate. The presence of zinc in the resuspension buffer resulted in reversal of the tolnaftate-induced inhibition of aflatoxin G, biosynthesis.
Tolnaftate (24) is used in clinical practice for treatment of superficial fungal infections of the skin, such as ringworm, vesicular skin lesions, athlete's foot, and other common dermatophytes of the skin, with absolutely no side effects or toxicity. It is known to inhibit fungal growth in liquid cultures at very low concentrations (7, 19) . Hence, it was thought worthwhile to investigate the effect of tolnaftate on growth and aflatoxin formation in Aspergillusparasiticus with a view to its possible successful use in the control of aflatoxin production. The present report de- scribes the effect of tolnaftate on aflatoxin formation in a chemically defined medium and incorporation of labeled acetate into aflatoxin in a resuspension system.
A systematic study of metabolic inhibitors of aflatoxin biosynthesis has been carried out in our laboratory (10, 14, 15 At the end of the incubation period the mycelia were collected by decanting the media in a separate flask. Mycelia were washed with double-distilled water, dried by blotter, and weighed. Aflatoxins in media and mycleia were determined separately by extracting with chloroform. Chloroforn extracts (0.01 ml) were spotted and separated by thinlayer chromatography on Silica Gel G of0.3-mm thickness, using the solvent system toluene-isoamyl alcohol-methanol (90:32:3, vol/vol/vol) (25) . Individual aflatoxin bands were eluted by reflexing with methanol and estimated by spectrophotometry, using the extinction coefficients reported by Nabney and Nesbitt (23) . B, and B2 fractions were estimated together as aflatoxin B, and G2 and G2 were estimated together as aflatoxin G.
Effect of tolnaftate on [1-14Clacetate incorporation into aflatoxin and effect of zinc sulfate on the system. The resuspension experiments were carried out on the 4-day-old mycelium. After growing A. parasiticus cultures in sucrose-low salts medium for 4 days, the mycelia and media were separated. The mycelium was washed and thoroughly dried by blotter. One gram of intact mycelium was transferred to 100-ml Erlenmeyer flasks containing 1 10 and 100 p,mol of drug (Fig. 1 ).
Tolnaftate at very low concentrations (1% solution) has been reported to inhibit growth of Aspergillus niger. It is probable that for growth inhibition in A. parasiticus higher (>100 ,umol) concentrations are required. It has been shown that the major amount of aflatoxin is produced by A. parasiticus during the stationary phase (after 96 h), that is, when the cell growth declines (5, 6, 8) .
The inhibitory effect of tolnaftate was further investigated by studying its effect on [1-'4C]acetate incorporation into aflatoxins by resting mycelia of A. parasiticus. It is evident from Table  3 that incorporation of labeled acetate into aflatoxins B and G was inhibited considerably, the extent of inhibition of aflatoxin G being much more than that for aflatoxin B at a concentration of 10 umol. However, the inhibition of acetate uptake by tolnaftate as measured by counts per minute of aflatoxin B is logarithmic between 0 and 50 ,umol of drug (Fig. 2, Table 3) .
It has been shown in A. parasiticus that aflatoxin G is derived from aflatoxin B (16, 22) . The enzyme system catalyzing the conversion is postulated to be similar to the mixed-function oxidases. Schroeder et al. (27) and Hsieh (17) reported that dichlorvos inhibits aflatoxin biosynthesis at a step prior to the conversion of sterigmatocystin to aflatoxin, namely, the conversion of versicolorin to sterigmatocystin. In previous publications (9, 11, 12, 30) (1, 8, 20, 28) . The results presented in Table 4 show that the specific activity of aflatoxin B remained unchanged in the presence of zinc. On the other hand, zinc increased the specific activity of aflatoxin G, thereby reducing the inhibitory effect of tolnaftate. The stimulatory effect of zinc on [1_14C]_ acetate incorporation into aflatoxins has been reported, and it has been shown that zinc at levels of 1 and 10 mM stimulated [1-_4C] acetate incorporation by about 50%. The increase in specific activity of aflatoxins B and G was observed to be the same (14) . In the present study, a slight increase in the specific activity of aflatoxin G was observed in the presence of tolnaftate along with zinc. On the basis of the results it can be postulated that the conversion of afla- 
